A monoclonal hamster antibody (K-l) specific for a 161-kD mast cell surface glycoprotein was derived, p161 is expressed on normal and cultured mast cells and on some macrophages, but not on basophils or other hematopoietic cells. A population of FceR~eg cells expressing p161 was found in short term cultures of bone marrow cells grown in interleukin (IL)-3. These cells were purifed and propagated for extended periods in IL-3. They express c-kit and Fc'yRII/III, contain alcian blue-positive granules and histamine, and secrete IL-3 in response to ionomycin treatment. Their morphology is consistent with that of mast cells. We propose that they represent FceRIn~g mast cells that can be detected and purified because of their p161 expression.
M
ast cells express the high affinity receptor for the Fc portion of IgE (FceRI) (1) , possess characteristic granules containing histamine and other preformed mediators (2) , contain a set of specific proteases (3) , and express large amounts of c-kit (4) . Here we describe the derivation of a mAb (K-l) specific for a 161-kD membrane protein (p161) expressed on mouse mast cells and on some macrophages but not on other hematopoietic cells. Since p161 is not expressed on basophils, K-1 can be used to distinguish mast cells and basophils. In short term cultures of mouse bone marrow grown in IL-3, "o10% of the p161vos cells failed to bind IgE. During longterm culture in IL-3, these cells maintain the phenotype of being p161P~
They express c-kit and FcyRII/III and contain histamine and alcian blue-positive granules. When stimulated with ionomycin, they secrete IL-3. These p161P ~ cells represent a population of FceRIneg mast cells that appear regularly in short-term cultures of mouse bone marrow cells in IL-3.
Materials and Methods
Animals. V'LrUS-free female Armenian hamsters (Cricetulus migratorius), 6- Culture Conditions. IL-3-dependent, bone marrow-derived cells and long-term IL-3-dependent cell lines were cultured in ILPMI 1640 (Biofluids, Inc., ILockville, MD) supplemented with 10% FBS, 2-ME, t-glutamine, penicillin-streptomycin, sodium pyruvate (complete RPMI), plus 10-25% WEHI 3 supernatant as an IL-3 source.
Immunization and Preparation of Hybridomas. An Armenian ham-
ster was injected intraperitoneally with cells of the CFTL.12 mast cell line (2.5 x 107) in emulsified CFA (Difco Laboratories, Detroit, MI). It was boosted twice, at 10-d intervals, with CFTL.12 ceils (2.5 x 107) first emulsified in IFA (Difco Laboratories) and then suspended in saline. 3 d later, the hamster was killed, the spleen was removed, and a single cell suspension in HBSS (Biofluids, Inc.) was prepared. The ceils were fused with SP2/0 cells and placed in 96-well plates as described (5) , and a mAb (K-l) was obtained based on its ability to bind to CFTL.12 ceils but not cells of the T cell line CT.4S (6) .
Staining. Purified K-1 was either labeled with FITC or biotinylate& The latter was used with streptavidin-PE (SA-PE) (Southern Biotechnology Associates, Inc., Birmingham, AL) or streptavidin TRI-COLOR | (Caltag Laboratories, San Francisco, CA). IgE receptors were identified with purified mouse IgE (10 #g/ml) (7) followed by FITC-or PE-anti-IgE (Southern Biotechnology Associates In a preparation of peritoneal CBA/JCR mast cells enriched to a purity of 95% by density gradient centrifugation, all FceR~ ~ cells were brightly K-lP% implying that all peritoneal mast cells are K-lP ~ (Fig. 1) .
K-1 failed to stain freshly prepared bone marrow or lymph node cells. Weak staining of a small subpopulation of spleen and blood cells was observed. Two-color immunofluorescence analysis showed that they were a minor fraction of the cells that expressed Mac-1. However, thioglycollate-induced peritoneal exudate cells were brightly stained by K-1. Similarly, macrophage-enriched cell populations prepared by culture of bone marrow cells in CSF-1 or GM-CSF for 10 d contained Mac-1 p~ cells that were K-lP ~ (data not shown). Fig. 2 A) . Interestingly, ,,o10% of the cells that stained with K-1 were FceR~eg. Two-color analysis of FceR and c-kit (Fig. 2 B) 3). As noted above, there was a small population of p161vos/ FceRn~g cells (2% of total; 10% of p161p ~ cells). Each cell population was cultured for an additional 5 wk in IL-3 and then reanalyzed by two-color staining for FceR and p161 expression. The p161v~176 cells retained their phenotype during the 5-wk culture in IL-3, as did the p161P~ cells. The p161~s/FceRP ~ cells gave rise to p161m/FceRV~ cells, indicating that the p161 ~g population contained precursors for p161P ~ cells. Purified double-negative cells cultured for 5 wk gave rise to a mixture of p161P~ ~ and of p161v~176 cells. These results indicate that mast cell precursors may be found among the p161neg population in short-term bone marrow cultures and that stable populations of p161P~176 cells can be propagated, either as independent cell populations or growing together with p161p~ FceRP ~ cells.
Characterization of Cultured pl61v~ Mast Cells. 5 wk after sorting, the p161m/FceR~~ cells were further analyzed. Expression of c-kit and of Fcq, RII/III on both p161P~ and p161v~176 was examined using a cell population that had been derived by culture of doublenegative cells in IL-3 (Fig. 4) . Both the FceRP ~ and the FceR~g cells were p161v% c-kitv% and Fc-yRII/IIIr~ Purified p161v~ cells obtained by sorting of cells with this phenotype (see Fig. 3 ) also expressed c-kit and FeyRII/III. The expression of c-kit and Fc'yRII/III on p161v~ cells has been verified by studying resorted populations that have been grown in culture for more than 2 yr. When stained with alcian blue, pure p161v~ cells had a mot- phology consistent with that of mast cells (Fig. 5) . These cells expressed small amounts of histamine when compared to bone marrow cells cultured in IL-3 for 11 d; however, their histamine content was slightly greater than that of comparably cultured p161v~ ~ cells. When stimulated with ionomycin, p161v~ cells secreted IL-3 (Table 1) .
Discussion
Among hematopoietic cell lines, p161 is found on both freshly isolated and cultured mast cells. It is found on some macrophages but is absent from cells of other hematopoietic lineages. In particular, FceRIros cells that lack c-kit and are enriched in cells with basophil-like morphology are p161neg. Expression of p161 on macrophages appears to be associated with the differentiated state of the cells. The great majority of resident Mac-lP ~ cells in spleen and blood are p161n% and the small percent of such cells that are p161vo~ stain weakly with K-1. By contrast, macrophages found in peritoneal exudates of mice injected with thioglycollate are very strongly positive for p161, and macrophages derived by culture of bone marrow cells in CSF-1 are uniformly p161P ~
The detection of a cell population, derived by culturing bone marrow cells in an IL-3-enriched supernatant, that expresses p161 but fails to stain with IgE/FITC-anti-IgE is con-sistent with the existence of p161v~ mast cells. These cells stain with 2.4G2, and thus express Fcq'RII and/or Fc3,RIII, and with anti-c-kit, consistent with their being mast cells, p161P~176 cells express messenger RNA for FcEKI o~ and B chains but are strikingly deficient in message for FceKI 3' chain, further consistent with their being Fc~RIn~g mast cells (11) . Cultured macrophages, which may be p161 "~ or p161vos, fail to express mRNA for either ol or B chains of FcERI, strongly arguing that the cultured p161p ~ /FceRI"es cells are not macrophages (11) . Efforts to find naturaUy occurring populations of these cells are underway. Our ability to routinely isolate these cells by flow cytometric sorting from 7-10-d cultures of bone marrow cells grown in IL-3 strongly suggests that they are a physiologic population rather than an aberrant set of cells that have extinguished the expression of FceRI 3' chain in the course of maintenance in tissue culture.
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